Health education, which also includes medicine education, promotes social sustainability in society. Through the context of Internet-based intervention, this study reports on fourth graders' (N = 51, aged 10-11 years) perspectives on medicines, their use with common diseases and medicine-related information sources. The study was qualitative by nature. Data was collected in spring 2010, by audio recording students' group discussions during the study process and group interviews. After intervention, students were well aware of the proper use of medicines and how to find information both on medicines and health issues. The main challenge was finding websites that provide reliable and confidential information. The results of this study raise awareness of a concrete pedagogical approach to health education. The pedagogical approach conducted in the intervention could, to some extent, be transferred to any school setting. This study underlies the promotion of Internet-based health literacy and criteria, for evaluating online health information in the primary school context.
Introduction
The Finnish education system, which incorporates the entire population, is a pillar of social and economic development. Education promotes responsibility, a sense of community, and respect for the rights and freedoms of the individual [1] . Thus, schools are also excellent places in which to promote the health and well-being of children and adolescents. Health education in schools should be developed in accordance with the requirements of three sustainable development aspects: environmental, socio-cultural and economical [2] . In order for social and cultural justice to be taken seriously, health and sustainability must mean equity and understanding between people and cultures, as well as peaceful, unprejudiced co-existence [2] . Health education that includes health knowledge, skills and values, is necessary to meet the challenges of schools both in the present and the future. This study focuses on medicine education which is a less-studied area of health education. The study, in the context of intervention, presents an Internet-based teaching method to promote medicine-related health literacy; it also examines fourth graders' perspectives on medicine use as well as promoting the search for information on diseases.
One of the central objectives of public health and the promotion of health is the worldwide development of health literacy. Health literacy is linked to health habits, health, the quality of life and differences in health [3] . Over the past decade, the interest and academic discourse dedicated to the impersonal. Although it is unlikely to supplant the role of trusted peers and adults, the Internet has found an important place among adolescents' repertoire of health information sources. Adolescents are interested in finding information about a range of health topics, such as exercise, diet, sexual health, alcohol and drug misuse. Recognizing that Internet information may not be credible, some adolescents have developed strategies to test its reliability. Many also advocate the use of quality marks from well-known institutions. Here arises a hint of contradiction between adolescents' general perceptions of the Internet as a medium, and its specific use for health information [45] .
The availability of reliable Internet material that provides high-quality information on mental health may assist young people in need of help to overcome barriers, and to improve awareness of the common symptoms related to mental problems [46] . Although there is significant variation in quality, at best, websites can also provide basic, evidence-based, self-help, and direct young people to sources of professional care [47] . The readability of online educational materials made available to patients also needs to be improved [48] .
This research provides new information about Internet-based medicine education in the primary school context. Previous research has mainly focused both on the general aspects of how and why people use the Internet for health information purposes [49] as well as on the perceived credibility of online health information [43, 45] . In this study, we are interested in students' perspectives on medicine education intervention, the focus being mainly on the theoretical knowledge about medicines, practical knowledge about the use of medicines, and critical thinking in searching for information on the Internet. The study is guided by the following research questions:
• What students perceive they have learned about medicines and their use? • What students perceive they have learned about different diseases? • How students perceive medicine-related Internet information sources?
Materials and Methods

Participants
This study involved a rural primary school in the eastern part of Finland. Three fourth grade classes participated in the study, totaling 51 students (ages 10 to 11 years). The medicine issues included in the research belong to the curriculum and the yearly schedule of the school, thus following their normal daily routines. Each class had their own teacher who was responsible for teaching during the intervention, modifying the case studies to suit the needs of their pupils. Three teachers and five researchers planned the intervention together.
Intervention
During the Internet-based intervention, students worked in small groups: seven groups in each class (three classes in all). Each group comprised of two or three students. Intervention embodied three phases; (a) the scenario; (b) the Internet-based inquiry; and (c) the compilation. In the scenario phase, each student group became familiarized with one case story; a fictitious person described his/her health problems or injuries and considered issues concerning the use of medicines ( Table 1) . The stories were aimed to promote the students' interest and motivation by connecting themes on disease and medical use, to a real-life context. The case stories concerned stomach ache, flu, accidents, migraine, snake bite, diabetes and asthma (Table 1 ). In the Internet-based inquiry phase, the students carried out structured inquiry tasks. From websites given to them in advance (Medicine education websites, the alternative medicine website, Terveyskirjasto website), they searched for information about the case person's symptoms and a possible cure. The aim was to develop students' theoretical and practical knowledge about medicines and diseases, as well as to develop students' critical thinking skills in relation to the use of Internet sources. In the last phase, the students presented to each other their own particular case, and the results and conclusions of their inquiry tasks. There was general discussion amongst the whole class about how to use medicines properly and the appropriate use of Internet sources.
The medicine education website is targeted at schoolteachers and it is designed to help them educate children about the proper use of medicines. As well as offering a lot of background information about the proper use of medicines and common childhood illnesses, it also includes assignments for different age groups of children, such as role-play about a visit to the pharmacy or a quiz about the proper use of medicines. The medicine education website is available in Finnish and in Swedish at www.laakekasvatus.fi. The idea of an alternative medicine website is offered as a general source of medical information and treatment, which also includes advertisements. The website 'Terveyskirjasto' (http://www.terveyskirjasto.fi/terveyskirjasto/tk.koti) comprises of 10,000 scientific articles about medicines, giving actual information about health and illnesses. 
Data Collection
The main data was students' group interviews after the intervention and it was supplemented by audio recordings of students' group work during the study process. Semi-structured group interviews focused on the following themes: (1) medicines and medicine use; (2) disease under consideration; (3) medicine information sources; and (4) working within the intervention. One of the authors held audio-recorded group interviews with students in spring 2010, in a quiet, private room, during regular school hours; the interviews ranged in length from 20 to 35 min. The atmosphere established during the group interview was positive and relaxed and the interviewer tried to encourage students to admit any lack of understanding or anything else that might be unclear. The group interview began by students being asked in general about the medicine education intervention. Students were then asked to define medicine, explain what they had learnt about medicines and diseases, and how medicine information can be found. The interviewer also asked students to expand on particular points of issue. The order of the questions and topics was undefined and depended on the flow of discussion.
Data Analysis
Students' group discussions and group interviews were transcribed and checked for accuracy with the audio recording, and content analysis [50] was chosen for the analysis of students' descriptions throughout all the data. The answers were received to the following questions: What have the students learned about medicines and their use; what have the students learned about different diseases; and what are the students' perceptions of Internet-based intervention. Two researchers independently analyzed the data in order to create categories and sub-categories. Discussion followed as to whether or not the categories found were consistent. The analysis was quite convergent. An example of such categories and sub-categories can be found in Table 2 , concerning what students learned about medicines and their use. A count was made of how many times each category was mentioned during the group interview. Data was analysed in the context of a particular setting and does not represent any absolute "truths" about students' perceptions of medicines, medicine use, diseases or searching for information [51] [52] [53] . 
Category
Number of Descriptions Descriptions
Use of Medicines
Adult permission 15
Medicines prescribed by a doctor may not be taken without adult approval (Boy 1) Children may take medicine with the permission of a physician or parents, or even children, of course take some Burana (ibuprofen) (Girl 4)
Medicine dosage 8
The prescription states a safe dosage, and if . . . (Boy 3) If you take more than the recommended dosage, then you get too much medicine; if you take too little, then you may not be cured (Boy 9)
Label/package instructions 9
In a way that is shown on the label (Girl 12) This means, if it reads e.g., one tablet per day for a specific age-group, then you should take only one; if you take more, then you may have a reaction (Boy 8) So, act according to the instructions on the packages (Boy 13)
Right time to take medicines 3 Take medicine at a certain time (Boy 2) You can take the medicine after a meal (Girl 1) For a health problem 3 If you have a very high fever, then you may take some kind of painkiller or something that lowers the fever, however, not just for only a slight headache (Girl 14)
Storage
Medicine cabinet 3
In the medicine cabinet. And then there are some that need to be stored at a low temperature. Yes (Girl 7) And some must be locked in the medicine cabinet (Girl 11)
Out of access to children 2 So that small children cannot reach the medicine. Ages from 8-12 years 3 You can take medicine I think that 8-12 is a suitable age and adults have their own medicines (Girl 14).
Total 80
Ethical Issues
This study is part of a larger research project concerning medicine education, permission for which was granted by the Committee on Research Ethics, at the University of Eastern Finland. Students' views and participation was respected, therefore they had the right to drop out of the project at any stage of data collection. The interviewer highlighted the fact that participation was totally voluntary and during the interview the students could refuse to answer any question. Emphasis was placed on there being no right or wrong answers. The questions presented did not refer to personal illnesses or use of medicines.
Results
What Students Learned about Medicines and Their Use?
The students' group discussions about medicines were quite generalized. Almost everyone had used medicines such as painkillers and education on the careful use of medicine was highlighted. In the interview, students later described what they had learned during the medicine education intervention. Issues mostly mentioned were related to the use of medicines, the reason for using medicines, how to store them and who should use them. The descriptions could be classified into four categories: use, reason, storage and the suitable age for children to use medicines alone (Table 2) . There were 80 descriptions in all.
Students explained that they had learned about different kinds of medicines. They described that if a cough continues, if one has a high fever, or if medicines do not help, then you should contact a physician. Students perceived that you should not take medicines prescribed for others and that it is important to know about the side effects. They spoke about home care in the following ways: domestic treatments do not require the presence of a physician, even though, if you visit a physician and ask what treatment can be done at home, he/she may be able to give certain instructions as to what to do.
Students knew the difference between over-the-counter medicines (OTC) and prescribed medicines:
It (OTC) is the kind of medicine you can take yourself. (Boy 21) Prescribed medicines are those you can't buy without a prescription given by a physician. (Girl 19)
Students' Descriptions Regarding What They Had Learned about Different Diseases
Stomach-ache was perceived to be due to constipation, the runs, or appendicitis, and medicines should not then be used. Particularly highlighted was the importance of washing hands in order to avoid and prevent droplet infection. Students had acquired a lot of general information about flu, discussing the symptoms and home care for it. They were also able to name some commercial medicines. Flu was considered in a more detailed way after intervention. The difference between flu and influenza was also explained; students mentioned how best to avoid flu. They suggested keeping a distance from people who are sick, washing hands and taking care of your own health. There was very little discussion about First Aid during group discussions and the interview, but students recognized the need for First aid knowledge and highlighted the fact that accidents can be prevented in a number of ways. Students wanted to learn more about First Aid skills either at school or during their free time.
Migraine
At the beginning of the first lesson, students knew that migraine may cause a seizure, nausea, razor-like light formations, and that bright lights should be avoided. Later, they understood that video games and special movie effects might also worsen the situation. They had the impression that taking paracetamol is acceptable but ibuprofen should be avoided, even though both medicines may be used for migraine. Environmental aspects were mentioned in association with treating migraine; they suggested a dark, quiet place, with no bright lights, also mentioning such health aspects as sleeping and eating regularly. It was interesting to note that one of the students had searched for information on migraines at home, and had gathered a lot of facts on the subject.
Snakebite
Initially, students knew asnakebite to be dangerous but were not able to offer any form of treatment in such a situation. Furthermore, they thought that a typical reaction to a snake bite is increased sweating and nausea. The group discussed what should have been done to avoid getting bitten, suggesting that a First Aid kit and the use of rubber boots would have been a good preventative measure. During the group interview, the students were able to explain the symptoms and the First Aid required, in more detail. When a snake bites a person on the leg, the leg swells, the person is nauseous, the location of the bite is tender, bright red, and exhibits two small holes. You should then administer the tablet contained in the First Aid package for snakebites, the leg must be propped up and the patient should not be lifted. Finally, students suggested calling an ambulance, adding that snakebites can be avoided by stomping on the ground, watching where you walk and by wearing rubber boots.
Diabetes
At the beginning of the first lesson, students did not express any perceptions about the cause of diabetes. They described symptoms of weight loss, increased thirstiness, and a more frequent need to go to the bathroom. Later, they stated that you have to visit a doctor regularly, that the person needs insulin, which is injected either into the hand, stomach, or some other part of the body. Symptoms can be avoided by ensuring a sufficient amount of exercise and eating healthily.
Asthma
At the beginning of the first lesson, students had a very narrow comprehension of issues related to asthma, mentioning only that cold air is harmful and that it is worsened by the use of tobacco. A symptom of asthma is coughing and during an asthma attack, you need to breathe the medicine through an inhaler. After intervention, they were able to discuss more widely the different issues related to asthma and highlighted that asthma is a common, long-term disease among children. Environmental pollutants (dust, smoke) as well as the quality of outdoor air, were mentioned as being factors that may affect the severity of asthma. The students also knew that ibuprofen may worsen an asthma attack. Later, they broadened their perceptions of the symptoms, mentioning a prolonged cough and difficulty in breathing during an attack. They knew that prescription medicines such as Ventoline (salbutamol) are needed to combat asthma, but also spoke about OTC-medicines, First Aid and home care. According to students, 'you should remain calm' in order to control the symptoms.
Students' Perceptions about Searching for Information on Diseases
At the beginning of the first lesson, students considered that sources of reliable information could be acquired from a doctor, hospital, pharmacy and the Internet. However, the students also mentioned their doubts as to whether the Internet is completely reliable. After intervention, the information sources for diseases mentioned were Iltalehti (a Finnish afternoon tabloid), Google, the Internet, doctors, books, TV, pharmacy, parents, mothers, nurses, packages and labels.
Students perceived the medicine education site as being safe, contrary to Wikipedia, which can be modified by anyone. The same doubt applied to the alternative medicine website. Two students described the reliable website in the following way:
There was...the first site (Medicine education website) from which it was easy to find all the information. When you went to the website, there was a title and subtitles that you could use to read the symptoms. These were clearly written and there were no difficult words. (Boy 1) The writer's name always appeared at the bottom of the paper, it was the name of the doctor at the end (website Terveysirjasto). (Boy 21) The Terveyskirjasto website gave names of the experts, but the text included many concepts which were not easy to understand. Conversely, students considered that the texts on the Medicine Education website were fluent, logical and clear. They found that the information was easy to find and the links were good. Students would have wished for more subtitles.
Students' Perceptions of Internet-Based Intervention
Students were asked, during the interview, about their perceptions of the medicine education intervention. They acknowledged its role in learning, its significance, and how they felt about it. Students described learning about medicines, medicine use e.g., future knowledge of what medicines to take. Students perceived that medicine education is useful and necessary:
It is rather good that school provides opportunities for medicine education and there could be more of these lessons; they are quite useful. (Girl 2) Everybody needs medicine education, learning to use medicines in the correct way. (Girl 14)
Students perceived medicine education studies as enjoyable, very nice or quite nice. They also perceived the topic as interesting. In conclusion, students perceived Internet-based medicine education as being important; it was a different, nice way to study a previously unfamiliar issue.
This was much nicer than working in normal lessons, because in this way you learned more important issues. (Girl 20) It was interesting; this information is of use in your free time too, and then in the higher grades these issues will probably be easier to understand when they are revised. (Boy 3) Some of the students perceived that it would be better to study medicines in the sixth grade. They considered medicine education to be difficult.
Some issues were difficult to understand, it was difficult to search for information and ponder on it yourself. (Girl 7)
The theoretical framework and main results are shown in Figure 1 . Medicine education as a part of health education promotes social sustainability and health in society. Health literacy in the context of Internet-based medicine education intervention entails rational medicine use and awareness of reliable information. Students perceived medicine education studies as enjoyable, very nice or quite nice. They also perceived the topic as interesting. In conclusion, students perceived Internet-based medicine education as being important; it was a different, nice way to study a previously unfamiliar issue.
The theoretical framework and main results are shown in Figure 1 . Medicine education as a part of health education promotes social sustainability and health in society. Health literacy in the context of Internet-based medicine education intervention entails rational medicine use and awareness of reliable information. 
Discussion
This study examined fourth graders' perspectives on medicine issues in the context of the education intervention that was aimed at developing student health literacy and the further promotion of their health habits, health and quality of life, thus contributing towards solving the challenges of national and international health [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . Self-awareness and citizenship were not considered, even though they are also essential components of health literacy [12] .
Students' theoretical and practical knowledge about medicines and diseases was seen in their descriptions, which are in line with main processes in healthcare [14, 15] : keeping healthy, detecting health problems, diagnosing diseases and treating diseases. Fourth graders were able to understand the causes of diseases, symptoms, treatment and prevention. Students especially described common illnesses; in moderation, they highlighted chronic illness, its symptoms and treatment, mentioning their own experiences, symptoms and treatments, as well as that of their friends or schoolmates. It seemed that the desire to take a greater role in managing their health was developing [20] [21] [22] .
Students' perspectives on medicines and their use, was similar to that seen in previous studies in Finland [26, 27, 30] . Fourth graders' perspectives included the view that as well as the benefits, medication always includes risks such as the side effects. They knew that, generally, adult permission is needed; that the amount of medicine given must be accurate; that medicines should be used according to the instructions on the label/package and administered at the right time for pain or sickness. Fourth graders considered that in some cases, at least children of their own age could use medicines without the permission of adults, which is in line with international results of medicine use among adolescents [23] [24] [25] 31, 34, 36, 37] . As previous studies have also shown [29, 30] , students pointed out that medicines should be stored in a medicine cabinet, out of the reach of young children. The rational use of medicines and safe medicine storage decrease health risks and healthcare costs, thus being an important aspect of sustainability.
Searching for Internet-based information about diseases and their care was practiced according to the structured tasks. In the initial discussions, students pondered that reliable information could be acquired from doctors, from a hospital and from a pharmacy, as has been found in previous studies [23, 34, 35, 38, 39] . Unlike previous studies [23, 26, 34, 35, 38] fourth graders did not point out the role of parents, teachers or patient inserts as being an information source. During the group discussions after intervention, they mentioned packages and labels, showing an understanding of the rational use of medicines. Still, students did not consider schoolteachers to be a source of medicine information.
The students appropriately evaluated different websites; they were able to identify reliable sites and argue their perceptions. The students learned to evaluate the reliability of health information sources, even though this could be sometimes difficult to determine, and they recognized that Internet information might not be credible. Strategies were developed to test reliability. There were signs that fourth graders' general perceptions differed about the Internet as a medium and its specific use for health information. We would hope that high-quality health information from reliable websites, would aid in overcoming barriers for young people seeking help, and would improve awareness of common symptoms related to health problems. Students were able to find evidence-based self-help on the Internet, and they identified that there is significant variation in the quality of sources, as previous studies have shown [41, 46] . Fourth graders expressed the need for improvement in the readability of online health educational material and considered that already at their age, medicine education is needed.
However, generalization of our findings is clearly limited, because conclusions based on our findings, are directional and transferable mainly in the Finnish settings. Due to its sample size, this study is limited, but the group interviews provided students with the opportunity to talk about the rational use of medicines. The objective was to understand fourth graders' perceptions rather than make generalizations. The Internet-based medicine education intervention was conducted in accordance with the age and developmental level of the students, and thus supports the healthy growth of children.
Conclusions
Research findings support previous national and international studies and show that this kind of Internet-based medicine education intervention and its research is important in the school context. The medicine education website, was found to develop students' conceptual awareness of diseases and awaken student values related to sustainable development, such as the prevention of diseases.
The results of this study show the importance of developing the content of Internet-based medicine education and education for sustainable development. This should focus especially on taking responsibility and seeking out critical information. The Internet-based medicine education intervention motivated and activated students. They discussed and complemented each other's thoughts and words and encouraged them to examine Internet-based health material. However, we acknowledge that Internet-based information replaces neither professional help nor the role of parents and teachers.
The prevalence of chronic diseases such as asthma and diabetes is obviously part of a student's everyday life. The need for knowledge concerning First Aid is also apparent. Students' prior knowledge of symptoms, what causes them and the treatment for diseases was quite relevant, but during the intervention this knowledge was deepened further. It is possible to say that this Internet-based medicine education intervention helped students understand health as a physical and social capability. Important skills were also developed relating to the acquisition and application of information, implying that the achievement of a level of knowledge and skills actually improves personal health.
This study suggests that fourth graders need well-structured tasks when searching for information on the Internet, addressing the possibility of them becoming distracted and straying too far from the actual task. Educational material on the Internet needs to be structured in the same way in order to support student inquiries. Furthermore, in health education, media literacy and health literacy should be developed side by side, improving students' skills and enabling them to use the Internet in their learning. Health literacy supports the understanding that prevention and health promotion are essential for improving sustainable development at the local, regional and national level.
